Efectos biológicos de los stents medicados en la circulación coronaria  by Echeverri, Darío
475HYLVWD&RORPELDQDGH&DUGLRORJtD0DU]R$EULO
9RO1R
,661
&$5',2/2*Ë$'(/$'8/725(9,6,Ï1'(7(0$6
6HUYLFLRGH+HPRGLQDPLDH,QWHUYHQFLRQLVPR&DUGLRYDVFXODU/DERUDWRULRGH,QYHVWLJDFLyQ
HQ)XQFLyQ9DVFXODU)XQGDFLyQ&DUGLRLQIDQWLO,QVWLWXWRGH&DUGLRORJtD%RJRWi&RORPELD
&RUUHVSRQGHQFLD'U'DUtR(FKHYHUUL6HUYLFLRGH+HPRGLQDPLDH,QWHUYHQFLRQLVPR
&DUGLRYDVFXODU/DERUDWRULRGH,QYHVWLJDFLyQHQ)XQFLyQ9DVFXODU)XQGDFLyQ&DUGLRLQIDQWLO
,QVWLWXWRGH&DUGLRORJtD&DOOH$1R%²3ULPHU3LVR%RJRWi&RORPELD7HOpIRQR
([W)D[&RUUHRHOHFWUyQLFR
GHFKHYHUUL#FDUGLRLQIDQWLORUJ
5HFLELGR$FHSWDGR
5HY&RORPE&DUGLRO
(IHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRVHQODFLUFXODFLyQ
FRURQDULD
%LRORJLFDOHIIHFWVRIGUXJHOXWLQJVWHQWVLQWKHFRURQDU\FLUFXODWLRQ
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Bogotá, DC., Colombia.
Los stents medicados ofrecen la mejor alternativa disponible no quirúrgica para el tratamiento de la
enfermedad coronaria gracias a su demostrada eficacia. Sin embargo, estos excelentes resultados
han sido opacados en términos de seguridad, principalmente por la presencia de trombosis de stents
de manera tardía o muy tardía. La comprensión de los efectos biológicos que ejercen a nivel de la
arteria coronaria luego de su implante, se debe al efecto de la plataforma utilizada, el polímero y la
droga que liberan. Los trastornos de reparación vascular inducidos favorecen la trombosis de stents y
sus consecuencias clínicas. Se hace una revisión de los diferentes efectos biológicos de los stents
medicados en las arterias coronarias, que permite comprender como han surgido rápidamente nue-
vas versiones en materiales, diseños, polímeros y medicamentos que reducen los efectos adversos
a nivel coronario, mejorando su eficacia y seguridad.
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Drug-eluting stents offer the best available non-surgical alternative for the treatment of coronary
disease, thanks to its demonstrated efficacy.  However, in terms of security, these excellent results have
been overshadowed by the late or very late appearance of stent thromboses.The biological effects they
have in the coronary artery after its implantation are due to the effect of the platform used, the polymer
and the medication released. The vascular healing disorders induced by drug-eluting stents favor stent
thrombosis and its clinical consequences. This is a review of the different biological effects of drug-
eluting stents in coronary arteries that allows to understand how the rapid onset of new versions of
materials, designs, polymers and medications diminish adverse coronary effects and improve its efficacy
and safety.
KEY WORDS: stents, thrombosis, endothelium, inflammation, coronary heart disease.
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(IHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRV
(FKHYHUUL
,QWURGXFFLyQ
(OXVRGHVWHQWVSDUDHOWUDWDPLHQWRSHUFXWiQHRGHOD
HQIHUPHGDGFRURQDULDVHYHUDHQFDVRVVHOHFFLRQDGRV
KD VLGR XQR GH ORV DYDQFHV PiV LPSRUWDQWHV HQ OD
PHGLFLQDPRGHUQD&RQHOLQJUHVRGHORVVWHQWVFRQYHQ
FLRQDOHV EDUH PHWDO VWHQWV %06 D OD WHUDSLD GH
UHYDVFXODUL]DFLyQPLRFiUGLFDSHUFXWiQHDVHORJUyUHGX
FLUHOIHQyPHQRGHOUHWURFHVRHOiVWLFR\ODUHPRGHODFLyQ
YDVFXODU QHJDWLYD OXHJR GHO WUDXPD YDVFXODU FRQ OD
FRQVHFXHQWHUHGXFFLyQGHODUHHVWHQRVLVFRURQDULDHQ
FRPSDUDFLyQFRQODDQJLRSODVWLDFRQEDOyQ(O
ULHVJRGHUHHVWHQRVLVFRURQDULDFRQ%06SHUPDQHFtD
HQWUHD±HQ%06/RVVWHQWVPHGLFDGRV60
GUXJHOXWLQJVWHQWV'(6VHGLVHxDURQSDUDRIUHFHUDGH
PiVGHODDFFLyQPHFiQLFDGHOVWHQWXQHIHFWRELROyJLFR
ORFDO D SDUWLU GHO PHGLFDPHQWR TXH VH OLEHUD HQ HO
VHJPHQWRDUWHULDOLQWHUYHQLGR$SHVDUGHORVDYDQFHVOD
UHHVWHQRVLV LQWUDVWHQW SHUPDQHFH FRPR HO SULQFLSDO
SUREOHPDSRUUHVROYHUFRQXQHVWLPDWLYRGHIUHFXHQFLD
SURPHGLRGH±FRQVWHQWVPHGLFDGRV
/RV VWHQWV PHGLFDGRV GH SULPHUD JHQHUDFLyQ FRQ
UDSDPLFLQDVLUROLPXV6(6&\SKHUVWHQWV&RUGLV-RKQVRQ
	-RKQVRQRSDFOLWD[HO3(67D[XVVWHQWV%RVWRQ6FLHQWLILF
&RUS7DEODUHGXFHQODUHHVWHQRVLVLQWUDVWHQW\OD
UHYDVFXODUL]DFLyQGHOYDVRLQWHUYHQLGRDPHQRVGH
$SHVDUGHHVWRVLPSRUWDQWHVUHVXOWDGRVODLQFLGHQFLD
GHWURPERVLVDFDXVDGHORVVWHQWVPHGLFDGRVQRVHKD
UHGXFLGRHQFRPSDUDFLyQFRQORV%06D~QVHUHSRUWDQ
YDULRVFLHQWRVGHFDVRVGHWURPERVLVGHVWHQWV
+R\HQGtDHVFODURTXHHOLPSODQWHGHVWHQWVFRURQDULRV
FDXVDXQWUDXPDVLJQLILFDWLYRHQODSDUHGGHOYDVR(OSURFHVR
GHUHHVWHQRVLVFRURQDULD\WURPERVLVVHUHODFLRQDHVWUHFKD
PHQWHFRQODKLVWRULDQDWXUDOGHUHSDUDFLyQGHKHULGDVYDVFXODU
KHDOLQJHOFXDOWtSLFDPHQWHRFXUUHHQYDULDVVHPDQDVDPHVHV
/DLQWHUDFFLyQGLQiPLFDHQWUHODVXSHUILFLHGHOVWHQWFRQODSDUHG
GHOYDVRHVPRWLYRGHJUDQLQWHUpVHQODDFWXDOLGDG)LJXUD
(VWDLQIRUPDFLyQLQGXMRDOGHVDUUROORGHQXHYDVJHQHUDFLRQHV
GHVWHQWVTXHRIUHFHQPD\RUHILFDFLD\VHJXULGDG
)iUPDFRVHQVWHQWVPHGLFDGRVGHSULPHUDJHQHUDFLyQ
/RV SULPHURV VWHQWV PHGLFDGRV XVDGRV VRQ HO 6(6
&\SKHU\HO3(67D[XV+DQUHGXFLGRGHPDQHUD
LPSRUWDQWHODIRUPDFLyQGHKLSHUSODVLDQHRLQWLPDOSRU
LQKLELU HO FLFOR FHOXODU HQ FpOXODV DFWLYDV HQ IDVH GH
SUROLIHUDFLyQ1RHVVRUSUHQGHQWHTXHHVWRVIiUPDFRV
DQWLSUROLIHUDWLYRVOLEHUDGRVDSDUWLUGHOVWHQW WDPELpQ
WHQJDQHIHFWRVDGYHUVRVVREUHRWUDVFpOXODV
/D UDSDPLFLQD VLUROLPXV HV XQPDFUyOLGRODFWRQD
QDWXUDO XQD SURGURJD FRQ HIHFWR LQPXQRVXSUHVRU \
SURSLHGDGHV DQWLSUROLIHUDWLYDV 6H XQH DO UHFHSWRU
LQWUDFHOXODUGHSNLS).%3).XQLGRDSURWHt
QDVTXHVHHQFXHQWUDXSUHJXODWHGHQFpOXODVGHP~VFXOR
OLVRYDVFXODUGHQHRtQWLPDVKXPDQDV(OFRPSOHMR).%3
UDSDPLFLQDVHXQHHLQDFWLYDP725PDPPDOLDQWDUJHW
RIUDSDP\FLQXQPLHPEURGHODIRVIRLQRVLWRONLQDVD
3,.GHODIDPLOLDGHODVSURWHLQNLQDVDV3,..(VWDV
3,..HVWiQLQYROXFUDGDVHQSDVRVFUtWLFRVGHOFLFORFHOXODU
LQFOX\HQGRODIDVHGHWUDQVLFLyQ*6
Tabla 1.
STENTS MEDICADOS DE PRIMERA Y SEGUNDA GENERACIÓN.
FUTUROS STENTS DISPONIBLES A MEDIANO PLAZO Y COMPAÑÍAS QUE LOS PRODUCEN.
Nombre comercial Compañía productora
Stents medicados de primera generación
5DSDPLFLQD  VLUROLPXV 6(6 &\SKHU VWHQW &RUGLV -RKQVRQ	 -RKQVRQ
3DFOLWD[HO 3(6 7D[XV VWHQW %RVWRQ 6FLHQWLILF&RUS
Stents medicados de segunda generación
(YHUROLPXV ((6 ;LHQFH9 VWHQW $EERWW 9DVFXODU
(YHUROLPXV ((6 3URPXV VWHQW %RVWRQ 6FLHQWLILF&RUS
=RWDUROLPXV =(6 (QGHDYRU 5HVROXWH VWHQW 0HGWURQLF 9DVFXODU
%LROLPXV $7 %$ %LR0DWUL[ VWHQW %LRVHQVRU ,QWHUQDWLRQDO
Futuros stents medicados
3LPHFUROLPXV 3UR.LQHWLF VWHQW %LRWURQLN*PE+	&R
6LUROLPXV 6(6 1HYRVWHQW &RUGLV -RKQVRQ	 -RKQVRQ
3DFOLWD[HO 3(6 7D[XV(OHPHQWVWHQW %RVWRQ 6FLHQWLILF&RUS
3DFOLWD[HO 3(6 $[[LRQ VWHQW %LRVHQVRU ,QWHUQDWLRQDO
(YHUROLPXV ((6 3URPXV (OHPHQW VWHQW %RVWRQ 6FLHQWLILF&RUS
$F PRQRFORQDOHV ² *HQRXV 56WHQW 2UEXV1HLFK
$QWL&'
495HYLVWD&RORPELDQDGH&DUGLRORJtD0DU]R$EULO
9RO1R
,661
(O SDFOLWD[HO HV XQ GLWHUSHQRLGH H[WUDtGR GH YDULDV
HVSHFLHV7D[XV7D[XVEUHYLIROLD\7D[XVPHGLD6X
PHFDQLVPRGHDFFLyQHVSURPRYHUXQDLQWHUIHUHQFLDFRQ
ODIRUPDFLyQGHPLFURW~EXORVDOXQLUVHDODVXEXQLGDGE
WXEXOLQDHVWDELOL]iQGRORV\UHGXFLHQGRODWUDQVIHUHQFLD
GHPDWHULDOJHQpWLFRGXUDQWHODPLWRVLVHLQGXFLHQGRSDUR
PLWyWLFR\PXHUWHFHOXODU
(OSDFOLWD[HOLQKLEHODVFpOXODVGHP~VFXOROLVRYDVFXODU
\ODPLJUDFLyQGHFpOXODVHQGRWHOLDOHVDFRQFHQWUDFLRQHV
EDMDVQDQRPRODUHVQ0LQGXFLHQGRDSRSWRVLVHQDP
ERVWLSRVGHFpOXODV(OVLUROLPXVSURGXFHSDURGHFpOXODV
GHOP~VFXOROLVRYDVFXODU\GHFpOXODVHQGRWHOLDOHVHQODV
IDVHV**VLQLQGXFLUDSRSWRVLVORTXHSHUPLWHVXJHULU
TXHHOSDFOLWD[HOWLHQHHIHFWRDQWLSUROLIHUDWLYRDWUDYpVGH
ODPXHUWHFHOXODUDSRSWyWLFD\TXHHOVLUROLPXVORWLHQHD
WUDYpVGHXQPHFDQLVPRFLWRVWiWLFR
(IHFWRVGHOPDWHULDOGHOVWHQWHQODFLUFXODFLyQ
FRURQDULD
$OJXQRVPDWHULDOHVGHODVSODWDIRUPDVGHORVVWHQWV
SDUHFHQSURPRYHUHOGHVDUUROORGHWURPERVLV5HFLHQWH
PHQWH VH KD GHPRVWUDGR OD LQFLGHQFLD FUHFLHQWH GH
UHVSXHVWDDOpUJLFDDOQtTXHO  /RV VWHQWVHQDFHUR
LQR[LGDEOH / H[SRQHQ XQD FDUJD GH QtTXHO HQ
FRQWDFWRFRQ ODVFpOXODV LQGXFLHQGRXQDUHVSXHVWDD
FXHUSRH[WUDxRORFDO/RVVWHQWVGLVHxDGRVFRQFHOGDV
DELHUWDVSURGXMHURQPD\RUDFWLYDFLyQGHSODTXHWDVD
WUHLQWD GtDV HQ FRPSDUDFLyQ FRQ DTXHOORV GH FHOGDV
FHUUDGDV(OJURVRUGHORVVWUXWVDVtFRPRHOWLSRGH
SROtPHURXWLOL]DGRWDPELpQGHVHPSHxDQXQSDSHOPX\
LPSRUWDQWHDODVRFLDUVHFRQPD\RU WUDXPD UHVSXHVWD
LQIODPDWRULD GHSyVLWRV GH ILEULQD UHWDUGR HQ OD
HQGRWHOL]DFLyQ\WURPERVLV
/DLQILOWUDFLyQHRVLQRItOLFDFUyQLFDHQODSDUHGDUWHULDO
VXJLHUHXQDUHDFFLyQGHKLSHUVHQVLELOLGDG\SUREDEOH
PHQWHVHGHEHDODSUHVHQFLDGHSROtPHURVQRHURGDEOHV
GHORVVWHQWVPHGLFDGRV(VWDVUHDFFLRQHVVHREVHUYDQGH
PDQHUDFUHFLHQWHOXHJRGHFXDWURPHVHVGHOLPSODQWH
0LHQWUDVTXHHOSROtPHURSXHGHWHQHUXQHIHFWRHQ
ODVDUWHULDVFRURQDULDVGHVSXpVGHOLPSODQWHGHOVWHQWOD
UHODFLyQFDXVDOHQWUHLQIODPDFLyQLQGXFLGDSRUHOSROtPHUR
\ODLQFLGHQFLDGHWURPERVLVVRODPHQWHVHKDREVHUYDGR
HQXQDPLQRUtDGHSDFLHQWHV
,QIODPDFLyQLQGXFLGDSRUVWHQWVPHGLFDGRV
/RVHIHFWRVYDVFXODUHVGHORVVWHQWVPHGLFDGRVIXHURQ
GHVFULWRVHQPRGHORVDQLPDOHVHQORVFXDOHVVHGHPRVWUy
QHFURVLVGHODW~QLFDPHGLDHLQILOWUDGRLQIODPDWRULR
)XHURQYLVWRVFRQGRVLVPX\DOWDVGHSDFOLWD[HO\HQWRGDV
ODVGRVLVGHDFWLQRPLFLQD'\VHDVRFLDURQFRQIXHU]DD
UHPRGHODFLyQDUWHULDOSRVLWLYDPDODDSRVLFLyQGHVWUXWV
\WURPERVLVGHVWHQWV6HREVHUYDURQKDOOD]JRVVLPLODUHV
HQXQHVWXGLRFOtQLFRTXHXWLOL]yVWHQWVFRQDFWLQRPLFLQD'
UHSRUWDQGRDOWDUHHVWHQRVLVLQWUDVWHQW\WURPERVLVWDUGtD
/RVOHXFRFLWRVORFDOHVIDYRUHFHQODDGKHVLyQDWUDYpV
GH LQWHJULQDV GH OD FODVH 0DF &'E&' \
WDPELpQVHXQHQDSODTXHWDVYtDUHFHSWRUHV*3Eα\D
WUDYpVGHORVUHFHSWRUHV*3,,E,,,DDOILEULQyJHQR
%DMRODLQIOXHQFLDGHTXLPRTXLQDV0&3,/\,/
OLEHUDGDVDSDUWLUGHFpOXODVGHP~VFXOROLVRYDVFXODU\
PDFUyIDJRVUHVLGHQWHVVHIRUPDXQLQILOWUDGROHXFRFLWDULR
ORFDO)DFWRUHVGHFUHFLPLHQWRWDOHVFRPR)*)ILEUREODVW
JURZWK IDFWRU 3'*) SODWHOHWGHULYHGJURZWK IDFWRU
,*)LQVXOLQOLNHJURZWKIDFWRU7*)βWUDQVIRUPLQJJURZWK
IDFWRUβ\9(*)YDVFXODUHQGRWKHOLDOJURZWKIDFWRUTXH
VRQOLEHUDGRVDSDUWLUGHSODTXHWDVOHXFRFLWRV\FpOXODV
GHP~VFXOR OLVRYDVFXODUHVWLPXODQ ODSUROLIHUDFLyQ\
PLJUDFLyQGHpVWDVGHVGHODPHGLDKDFLDODtQWLPD/D
SUHVHQFLD GH HVWD FODVH GH FpOXODV OD LQILOWUDFLyQ GH
PDFUyIDJRV\ODSURGXFFLyQGHPDWUL]H[WUDFHOXODU0(&
D\XGDQDIRUPDUODQHRtQWLPDGHODUHHVWHQRVLVLQWUD
VWHQW
/DUHVSXHVWDLQIODPDWRULDORFDOHVXQRGHORVIDFWRUHV
PiV FUtWLFRV GHO WUDXPD YDVFXODU LQGXFLGR SRU VWHQWV
PHGLFDGRV/DVUHDFFLRQHVGHKLSHUVHQVLELOLGDGKDQVLGR
GHVFULWDVFRQ6(6HLQYROXFUDQJUDQGHVVHJPHQWRVGHO
VWHQWpVWDVFRQVLVWHQHQLQILOWUDGRVGHHRVLQyILORV\OLQIRFLWRV
7DOUHGHGRUGHORVVWUXWVFRPSURPHWLHQGR]RQDVDWUDYpV
Figura 1./RVHIHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRVDQLYHOGHOD
SDUHGDUWHULDOVRQODFDXVDORFDOELROyJLFDGHOIHQyPHQRGHWURPERVLV
WDUGtD \ UHHVWHQRVLV LQWUDVWHQW
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(IHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRV
(FKHYHUUL
GHODOiPLQDHOiVWLFDLQWHUQD\ODW~QLFDPHGLD\IDYRUH
FLHQGRODUHPRGHODFLyQSRVLWLYD$GHPiVODXWLOL]D
FLyQ GH SROtPHURV QRELRDEVRUELEOHV SRO\HWKLOHQHFR
Y\QLODFHWDWH3(9$\SRO\Q²EXW\OPHWKDFU\ODWH3%0$HQ
VWHQWVPHGLFDGRVFRQWULEX\HHQJUDQSDUWHDHVWDUHDFFLyQ
GHKLSHUVHQVLELOLGDG\GHFXHUSRH[WUDxRDQLYHOORFDO
/RVVWHQWVPHGLFDGRVLQKLEHQODPLJUDFLyQ\
SUROLIHUDFLyQGHFpOXODVHQGRWHOLDOHV
/D UHVWDXUDFLyQ GH XQ HQGRWHOLR LQWDFWR GHVGH HO
SXQWRGHYLVWDPRUIROyJLFR\IXQFLRQDOOXHJRGHOWUDXPD
YDVFXODUFRQVWHQWVUHSUHVHQWDXQSURFHVRFUXFLDOHQHO
UHVWDEOHFLPLHQWRGHXQDVXSHUILFLHDUWHULDODQWLWURPEyWLFD
3RUWUDGLFLyQVHKDSHQVDGRTXHODUHHQGRWHOL]DFLyQ
RFXUUHSRUTXHODVFpOXODVHQGRWHOLDOHVSUROLIHUDQ\PLJUDQ
DSDUWLUGHVHJPHQWRVDUWHULDOHVYHFLQRVLQWDFWRVOOHYDQGR
DXQDUHSDUDFLyQHQGRWHOLDOGHOVHJPHQWRLQWHUYHQLGR
/DWR[LFLGDGORFDOGHORVIiUPDFRVXWLOL]DGRVHQVWHQWV
PHGLFDGRV WLHQH XQ HIHFWR DGYHUVR Wy[LFR VREUH ODV
FpOXODV HQGRWHOLDOHV TXH FRPSURPHWH VX UHSOLFDFLyQ
IXQFLyQ \ UHJHQHUDFLyQ GDGR TXH ODV SURWHtQDV
UHJXODGRUDVGHOFLFORFHOXODUSXHGHQLQKLELUVHDSDUWLUGH
IiUPDFRVGHORVVWHQWVPHGLFDGRVQRVyORHQFpOXODVGH
P~VFXOROLVRYDVFXODUVLQRWDPELpQHQFpOXODVHQGRWHOLDOHV
(Q KXPDQRV OD UHHQGRWHOL]DFLyQ FDVL FRPSOHWD VH
REVHUYDWUHVDFXDWURPHVHVGHVSXpVGHOLPSODQWHGH%06
(QHVWXGLRVGHDXWRSVLDHQ ORVTXHVHFRPSDUDQ
VHJPHQWRVDUWHULDOHVFRURQDULRVGHVSXpVGHOLPSODQWHGH
%06\VWHQWVPHGLFDGRVH[LVWHUHWDUGRHQODUHSDUDFLyQ
YDVFXODU©KHDOLQJª\SREUHUHHQGRWHOL]DFLyQGRFXPHQWD
GDHQVHJPHQWRVFRQVWHQWVPHGLFDGRV(QHOHVWXGLRGH
3DUU\ \ FRODERUDGRUHV PXHVWUDQ TXH VRODPHQWH HO
SDFOLWD[HOLQKLEHODVFpOXODVGHP~VFXOROLVRYDVFXODU\OD
PLJUDFLyQGHFpOXODVHQGRWHOLDOHVDFRQFHQWUDFLRQHVEDMDV
Q0(OVLUROLPXVIUHQDODVFpOXODVGHP~VFXOROLVRYDVFXODU
\ODVFpOXODVHQGRWHOLDOHVHQIDVH**GHOFLFORFHOXODUVLQ
LQGXFLUDSRSWRVLVPLHQWUDVTXHHOSDFOLWD[HOLQGXFHDSRSWRVLV
HQDPEDVFpOXODVDEDMDVFRQFHQWUDFLRQHV/RVUHVXOWDGRV
GH HVWH HVWXGLR VXJLHUHQ TXH VLUROLPXV WLHQH XQ HIHFWR
FLWRVWiWLFR\TXHSDFOLWD[HOXQRDSRSWyWLFR\PXHUWHFHOXODU
/RVVWHQWVPHGLFDGRVLQKLEHQODSUROLIHUDFLyQ\
GLIHUHQFLDFLyQGHFpOXODVSURJHQLWRUDVHQGRWHOLDOHV
6LHPSUHVHKDSHQVDGRTXHODVFpOXODVHQGRWHOLDOHV
SUROLIHUDQ \PLJUDQ D SDUWLU GH FpOXODVPDGUH HQ ORV
VHJPHQWRV FRURQDULRV LQWHUYHQLGRV OOHYDQGR D OD UH
HQGRWHOL]DFLyQ(VWDVFpOXODVSURJHQLWRUDVHQGRWHOLDOHV
VRQFpOXODVLQPDGXUDVGHULYDGDVGHODPpGXODyVHDFRQ
FDSDFLGDGGHPLJUDUSUROLIHUDU\GLIHUHQFLDUVHHQFpOXODV
HQGRWHOLDOHVEDMRODLQIOXHQFLDGHIDFWRUHVGHFUHFLPLHQWR
DQJLRWUySLFRV LQFOX\HQGRHO IDFWRUGHFUHFLPLHQWRGH
HQGRWHOLR YDVFXODU LQWHUDFFLRQHV FpOXODFpOXOD H
LQWHUDFFLRQHVFRQODPDWUL]H[WUDFHOXDU
(Q$VDKDUD\FRODERUDGRUHVVXJLULHURQHO
SDSHOEHQpILFRGHHVWDVFpOXODVSURJHQLWRUDVGHHQGRWHOLR
HQQHRDQJLRJpQHVLV\UHSDUDFLyQYDVFXODU/DVGURJDV
GHORVVWHQWVPHGLFDGRVWDPELpQVXSULPHQODVFpOXODV
SURJHQLWRUDVGHHQGRWHOLRLPSLGLHQGRXQDSRWHQFLDO
UHHQGRWHOL]DFLyQ3RUVXSDUWHODUDSDPLFLQDLQKLEHOD
SUROLIHUDFLyQ PLJUDFLyQ \ GLIHUHQFLDFLyQ GH FpOXODV
SURJHQLWRUDVGHHQGRWHOLRLQYLWURDWUDYpVGHODLQWHUDFFLyQ
FRQP725\HQSDUWHSRULQGXFFLyQGHDSRSWRVLV6H
HVWLPDTXHHVWDVFpOXODVFRQWULEX\HQDODUHHQGRWHOL]DFLyQ
GHODQHRtQWLPDKDVWDHQ
/RVVWHQWVPHGLFDGRVLQGXFHQGLVIXQFLyQ
HQGRWHOLDOHQODFLUFXODFLyQFRURQDULDGLVWDO
/DGLVIXQFLyQHQGRWHOLDOPDQLIHVWDGDFRPRXQHIHFWR
GHYDVRFRQVWULFFLyQQRGHVHDGRKDVLGRGHPRVWUDGD
LQPHGLDWDPHQWH GHVSXpV GH LQWHUYHQFLyQ FRURQDULD
SHUFXWiQHD 3&, FRQ QRUPDOL]DFLyQ HQ WUHV D FLQFR
PHVHV
/DGLVIXQFLyQHQGRWHOLDOSRUODUJRSOD]RVHKDGRFX
PHQWDGRHQVHJPHQWRVDUWHULDOHVLQWHUYHQLGRVFRQ6(6
SHURQRFRQ%06\VHPDQLILHVWDFRPRXQDYDVRFRQV
WULFFLyQSDUDGyMLFDDODDFHWLOFROLQD'HPDQHUDVLPLODU
HOLPSODQWHGH3(6VHDVRFLDFRQYDVRFRQVWULFFLyQLQGX
FLGDFRQHMHUFLFLRHQVHJPHQWRVDUWHULDOHVSUR[LPDOHV\
GLVWDOHVDOVWHQWPLHQWUDVTXHVHGRFXPHQWyYDVRGLODWDFLyQ
FRQHOXVRGH%06(VWRVVXFHVRVSRGUtDQD\XGDUD
H[SOLFDUIHQyPHQRVGHYDVRHVSDVPR\©QRUHIOXMRªGHV
SXpVGHOLPSODQWH
/RVVWHQWVPHGLFDGRVLQGXFHQH[SUHVLyQGHIDFWRU
WLVXODU
7DO YH] HO IDFWRU WLVXODU HV OD VXVWDQFLD PiV
WURPERJpQLFD TXH SRVHH HO iUERO FRURQDULR
&RQVLVWHQWHPHQWHODLQKLELFLyQGHP725LQFUHPHQWD
ODH[SUHVLyQ\DFWLYLGDGGHO IDFWRU WLVXODUHQGRWHOLDO
LQGXFLGRSRUWURPELQD\71)α(VWHHIHFWRRFXUUH
HQSUHVHQFLDGHFRQFHQWUDFLRQHVIDUPDFROyJLFDVGH
UDSDPLFLQDXWLOL]DGDVGHVSXpVGHOLPSODQWHGHVWHQWV
LQYLYR6LQHPEDUJRHOHIHFWRGHODUDSDPLFLQDVREUH
ODH[SUHVLyQGHOIDFWRUWLVXODUHQFpOXODVGHP~VFXOROLVR
515HYLVWD&RORPELDQDGH&DUGLRORJtD0DU]R$EULO
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YDVFXODUHVFRQWURYHUWLGRDOJXQRVQRKDQ
GHPRVWUDGR DOJ~Q HIHFWR OXHJR GH FLQFR
KRUDVGHH[SRVLFLyQRWURVKDQGHPRVWUDGR
TXHODH[SRVLFLyQSURORQJDGDSRUPiVGH
YHLQWLFXDWURKRUDVWLHQHXQOLJHURLQFUHPHQWR
GHODH[SUHVLyQGHIDFWRUWLVXODUGHFpOXODVGH
P~VFXOROLVRYDVFXODU(OSDFOLWD[HOWDPELpQ
DFWLYDVHxDOHVGHWUDQVGXFFLyQGHPROpFXODV
WDOHVFRPR-1.XQLPSRUWDQWHPHGLDGRUGH
ODLQGXFFLyQGHIDFWRUWLVXODUHQGRWHOLDO
'HWDOPDQHUDTXHODLQGXFFLyQGHIDFWRU
WLVXODUHQUHVSXHVWDDUDSDPLFLQD\SDFOLWD[HO
SRGUtDSURPRYHUXQDPELHQWHSURWURPEyWLFR
GHVSXpVGHOLPSODQWHGHVWHQWVPHGLFDGRV/DV
LPSOLFDFLRQHVFOtQLFDVGHHVWHHIHFWRQRVRQ
FODUDV\VHUHTXLHUHQPiVHVWXGLRVSDUDDFODUDU
HVWHDVSHFWR
5HWDUGRHQODUHSDUDFLyQYDVFXODU
KHDOLQJ
(OGHSyVLWRGHILEULQD\SODTXHWDVVHREVHUYDDOUHGHGRU
GHORVVWUXWVGHORVVWHQWVFRQJUDQDFXPXODFLyQGHFpOXODV
LQIODPDWRULDVOXHJRGHOLPSODQWHGHVWHQWVPHGLFDGRVHQHO
)LJXUD,PiJHQHVGHVHFFLRQHVGHDUWHULDVFRQDWHURVFOHURVLVGHQRYR\FRQVWHQWV
$ )LEURDWHURPD FRQ FiSVXOD ILEUyWLFD GHOJDGD SODFD YXOQHUDEOH 39 FRORUDFLyQ
WULFUyPLFRHOiVWLFDREMHWLYR[%39TXHPXHVWUDFROiJHQRWLSR,PLFURVFRStDGH
OX]SRODUL]DGDHQFRORUDFLyQGHFROiJHQRFRQSLFURVLULXVUHGREMHWLYR[&6HFFLyQ
GHVWHQWVREUH39FRORUDFLyQWULFUyPLFRHOiVWLFDREMHWLYR['6HFFLyQGHVWHQW
VREUH39TXHPXHVWUDFROiJHQRWLSR,,,PLFURVFRStDGHOX]SRODUL]DGDHQFRORUDFLyQ
GHFROiJHQRFRQSLFURVLULXVUHGFRPRFRORUYHUGHREMHWLYR[FRQSHUPLVRGH5HY
%UDV&DUGLRO,QYDV
Figura 2. ,PiJHQHVUHSUHVHQWDWLYDVGHHMHPSORVGHVFRUH ,,9GHLQIODPDFLyQ$
GHSyVLWRVGHILEULQD%KHPRUUDJLD&\HQGRWHOL]DFLyQ'HQXQPRGHORH[SHUL
PHQWDOHQFRQHMRVDWHURVFOHUyWLFRV2EMHWLYR[FRQSHUPLVRGH5HY%UDV&DUGLRO
,QYDV
SULPHU PHV 6LQ HPEDUJR OXHJR GH HVWH SHULRGR VH
HPSLH]DQDREVHUYDUODVGLIHUHQFLDVODSUROLIHUDFLyQGH
FpOXODVGHP~VFXOROLVRYDVFXODUHVSURIXQGDPHQWHVXSUL
PLGDUDUDYH]YLVWDHQWUHORVWUHVDVHLVPHVHV\
PiVSURPLQHQWHHQ6(6TXHHQ3(6HVWDGLIH
UHQFLDSHUVLVWHKDVWDHOSULPHUDxR/RVGHSyVL
WRVGHILEULQDVRQPiVLQWHQVRV\GLIXVRVHQ3(6
\HVPD\RUTXHFXDQGRVHFRPSDUDFRQ%06
/DSREUHFREHUWXUDHQGRWHOLDOHVXQKDOOD]JR
FRQVLVWHQWHHQVWHQWVPHGLFDGRVD~QKDVWDGRV
DWUHVDxRVGHVHJXLPLHQWRHQFRQWUDVWHFRQXQD
UHHQGRWHOL]DFLyQFRPSOHWDDWUHVRFXDWURPH
VHVHQ%06
5HFLHQWHPHQWHVHSXEOLFDURQORVUHVXOWDGRV
GHXQHVWXGLRGLVHxDGRSDUDHYDOXDUODUHSD
UDFLyQYDVFXODUDUWHULDOOXHJRGHOLPSODQWHGH
XQ%06\VWHQWVPHGLFDGRVFRQEHWDHVWUDGLRO
%(6\HYHUROLPXV((6HQXQPRGHORDQLPDO
GHFRQHMRVFRQDWHURVFOHURVLVDYDQ]DGD
/RV%(6LQGXFHQtQGLFHVPD\RUHVGHLQIODPD
FLyQ\GHSyVLWRVGHILEULQDFRQEDMRtQGLFHGH
UHHQGRWHOL]DFLyQ(O((6LQGXMRPD\RULQIOD
PDFLyQILEULQD\VLJQRVGHKHPRUUDJLD$P
ERVLQGXFHQVLPLODUJUDGRGHWUDQVWRUQRVGH
UHSDUDFLyQYDVFXODU'HRWUDSDUWHHOSRUFHQ
WDMHGHFROiJHQRWLSR,IXHVLPLODU(OSRUFHQ
WDMHGHFROiJHQRWLSR,,,IXHPiVDOWRHQ%06
FXDQGRVHFRPSDUyFRQVWHQWVPHGLFDGRVR
9RO1R
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(IHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRV
(FKHYHUUL
VWHQWVUHFXELHUWRVVRODPHQWHFRQSROtPHUR)LJXUDV\
 /D SUHVHQFLD GH VWUXWV GHVFXELHUWRV VLQ UH
HQGRWHOL]DFLyQHVXQIDFWRULPSRUWDQWHSDUDWURPERVLV
WDUGtDHOFXDOVHKDGHPRVWUDGRFRQPD\RUIUHFXHQFLD
HQSDFLHQWHVLQYLYRDWUDYpVGHDQJLRVFRSLDDOFRPSD
UDU6(6FRQ%06
6WHQWVPHGLFDGRV\WURPERVLVFRURQDULD
3HVHDTXHORVVWHQWVPHGLFDGRVUHGXFHQODUHHVWHQRVLV
FRURQDULDGHPDQHUDVLJQLILFDWLYDHQFRPSDUDFLyQFRQ
WRGDVODVWpFQLFDVGHUHYDVFXODUL]DFLyQFRURQDULDXWLOL]D
GDVODIUHFXHQFLDGHWURPERVLVLQWUDVWHQWQRKDGLVPLQXL
GRHQFRPSDUDFLyQFRQ%06/RVVWHQWVPHGLFDGRVVH
DVRFLDQFRQWURPERVLVWDUGtDHQHVSHFLDOFXDQGRVHXVDQ
HQ FRQGLFLRQHV ©RII ODEHOª (Q OD OLWHUDWXUD PpGLFD VH
UHSRUWDXQQ~PHURQRGHVSUHFLDEOHGHWURPERVLVGHVWHQWV
(VWDFLIUDSXHGHVHUDXQPD\RUHQHOFRQWH[WRGHO©PXQGR
UHDOªPiVTXHHQORVHVWXGLRVFOtQLFRV
3DUDDFODUDU HVWH IHQyPHQR VHGHVDUUROODURQ YDULRV
PHWDDQiOLVLV$OJXQRVGHHVWRVQRUHYHODURQXQLQFUHPHQ
WRGHULHVJRGHWURPERVLVHQVWHQWVPHGLFDGRVHQFRPSD
UDFLyQFRQ%06HQWUHRFKR\GRFHPHVHV3RVWHULRUPHQWH
WUHVPHWDDQiOLVLVDWUDMHURQHVSHFLDOPHQWHODDWHQFLyQ\D
TXH HQ pVWRV VH GHPRVWUy TXH OD WURPERVLV GH VWHQWV
PHGLFDGRVWHQtDXQDLQFLGHQFLDDFXPXODGDGHD
SDFLHQWHVDxR(QRWURVHVWXGLRVVHGHPRVWUyTXHORV
VWHQWVPHGLFDGRVWLHQHQPD\RULQFLGHQFLDGHWURPERVLV
WDUGtDTXHORV%06$XQTXHODLQWHUSUHWDFLyQGHORV
PHWDDQiOLVLVWLHQHOLPLWDFLRQHVLQKHUHQWHVTXHLQFOX\HQ
XVR VHOHFWLYR GH SXQWRV ILQDOHV UHFROHFFLyQ GH GDWRV
LQFRPSOHWRV\XQDQDWXUDOH]DUHWURVSHFWLYDGHORVDQiOLVLV
HVOODPDWLYDODGHVFULSFLyQGHWURPERVLVHQVWHQWVPHGLFDGRV
LQFOXVROXHJRGHYDULRVDxRVGHLPSODQWH
$XQTXHODWURPERVLVGHVWHQWVSHUPDQHFHFRPRXQ
HYHQWRUDURVHFRQVLGHUDFRPRXQDFRPSOLFDFLyQVHYHUD
FRQ DOWD PRUELPRUWDOLGDG $ HOOR VH DVRFLDQ YDULRV
IDFWRUHVLQFOX\HQGRFDUDFWHUtVWLFDVGHOSURFHGLPLHQWRSRU
VtPLVPRPDODDSRVLFLyQGHOVWHQWVXEH[SDQVLyQQ~PH
URGHVWHQWVLPSODQWDGRVORQJLWXGIOXMRVDQJXtQHROHQWR
\SHUVLVWHQWHGLVHFFLyQUHVLGXDOFDUDFWHUtVWLFDVGHOSD
FLHQWH\GHODOHVLyQGLVHxRGHOVWHQW\FHVHSUHPDWXURGHO
FRQVXPRGHWHUDSLDDQWLDJUHJDQWHHQWUHRWURVHMHPSOR
UHVLVWHQFLDDODDVSLULQD\DOFORSLGRJUHO
(OHIHFWRELROyJLFRORFDOGHORVVWHQWVPHGLFDGRVHQODV
DUWHULDVFRURQDULDVGHVHPSHxDXQSDSHOLPSRUWDQWHTXH
QRGHEHVXEHVWLPDUVHSDUDVHUFRQVLGHUDGRFRPRXQ
IDFWRULPSRUWDQWHHQODJpQHVLVGHODWURPERVLV/DDFWLYD
FLyQGHVHxDOHVGHWUDQVGXFFLyQFHOXODUODLQKLELFLyQHQOD
SUROLIHUDFLyQFHOXODU\HOFRPSURPLVRGHODUHHQGRWHOL]DFLyQ
D\XGDQDOUHWDUGRGHODUHSDUDFLyQYDVFXODUHLQFOXVRHO
DPELHQWHSURWURPERJpQLFRDVRFLDGRDODXPHQWRHQOD
H[SUHVLyQGHIDFWRUWLVXODUIDYRUHFHQODSUHVHQFLDGHPD\RU
ULHVJRGHWURPERVLVORFDO
$SHVDUGHTXHODUHODFLyQFDXVDOHQWUHLQIODPDFLyQ
LQGXFLGDSRUHOSROtPHUR\ODLQFLGHQFLDGHWURPERVLVGH
VWHQWVVyORVHKDSUREDGRHQXQDPLQRUtDGHSDFLHQWHV
TXHSRVHHQFRQGLFLRQHVHVSHFLDOHVSURLQIODPDWRULDV
DQiOLVLVGHWDOODGRVGHORVFDPELRVPRUIROyJLFRVPXHV
WUDQXQDUHVSXHVWDLQPXQHFHOXODUORFDOL]DGDFRQSUHGR
PLQLRGHOLQIRFLWRV&'\HRVLQyILORV
6WHQWVPHGLFDGRVGHVHJXQGDJHQHUDFLyQ
(QUHVSXHVWDDODVOLPLWDFLRQHVHQVHJXULGDGGHORV
VWHQWVPHGLFDGRVGHSULPHUDJHQHUDFLyQKDQVXUJLGR
QXHYDVDOWHUQDWLYDVTXHRIUHFHQGLIHUHQWHVSODWDIRUPDV
SROtPHURV\PHGLFDPHQWRV7DEOD
(OHYHUROLPXVXQFRPSXHVWRDFWLYRGHODIDPLOLDGHO
VLUROLPXVVHXVDHQODDFWXDOLGDGHQVWHQWVPHGLFDGRVGH
VHJXQGDJHQHUDFLyQ;LHQFH9VWHQW$EERWW9DVFXODU\
3URPXVVWHQW%RVWRQ6FLHQWLILFKDGHPRVWUDGRXQJUDQ
HIHFWRDQWLSUROLIHUDWLYRLQPXQRVXSUHVRU\FLWRVWiWLFR3R
VHHXQDSODWDIRUPDHQFURPRFREDOWRFRQVWUXWVGHEDMR
SHUILO FRQ  y  PP GH JURVRU XQ
IOXRURSROtPHURDOWDPHQWHELRFRPSDWLEOH GXUDEOH \ QR
DGKHVLYRFRQDOWDFDSDFLGDGGHFDUJDGHGURJDJUDQ
DGKHVLyQDOPHWDODVtFRPREXHQDGXFWLELOLGDG\IOH[LEL
OLGDG(VWHVWHQWPHGLFDGRKDGHPRVWUDGR LPSRUWDQWHV
UHVXOWDGRVDQJLRJUiILFRV\FOtQLFRVFXDQGRVHFRPSDUD
FRQ%06\7D[XVVWHQW
(O]RWDUROLPXVWDPELpQHVXQDQiORJRGHOVLUROLPXV
DOWDPHQWHOLSRItOLFRFRQSURSLHGDGHVDQWLSUROLIHUDWLYDV
\DQWLLQIODPDWRULDV(OVWHQWPHGLFDGRFRQ]RWDUROLPXV
=(6(QGHDYRUVWHQW0HGWURQLF9DVFXODUXWLOL]DXQD
SODWDIRUPD GH FURPRFREDOWR \ XQ SROtPHUR GH
IRVIRULOFROLQDWDPELpQDOWDPHQWHELRFRPSDWLEOH/RVFRP
SRQHQWHVGHO(QGHDYRU5HVROXWHFRPSUHQGHQODSODWD
IRUPD\XQVLVWHPDGHSROtPHUR%LROLQ[TXHSRVHHOD
FDUDFWHUtVWLFD GH WHQHU SURSLHGDGHV KLGURItOLFDV
ELRFRPSDWLEOHPHQRVSURLQIODPDWRULR\PHQRVSUR
WURPEyWLFR H KLGURIyELFDV PD\RU UHWHQFLyQ \ PHMRU
GLVWULEXFLyQXQLIRUPHGHODGURJDORFXDOSRGUtDWHQHU
LPSDFWRHQXQDPHMRU UHSDUDFLyQ YDVFXODU OXHJRGHO
LPSODQWH'HODPLVPDPDQHUDHO]RWDUROLPXVLQKLEHOD
PLJUDFLyQ \ SUROLIHUDFLyQ GH FpOXODV GHP~VFXOR OLVR
YDVFXODU\UHGXFHODIRUPDFLyQGHQHRtQWLPDHQPRGHORV
DQLPDOHVSRUFLQRV\HVWXGLRVFOtQLFRV
535HYLVWD&RORPELDQDGH&DUGLRORJtD0DU]R$EULO
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(OELROLPXV$7%$HOXWLQJVWHQWHVXQSROtPHUR
ELRDEVRUELEOH(OSLPHFUROLPXVHVXQGHULYDGRGH OD
DVFRPLFLQD\SRVHHDFWLYLGDGDQWLLQIODPDWRULDHLQPXQR
PRGXODWRULD FRQRFLGD DO EORTXHDU OD DFWLYDFLyQ GH
FpOXODV7(VWDLQPXQRILOLQDVHXQHHVSHFtILFDPHQWH
DOUHFHSWRUFLWRVyOLFRLQPXQRILOLQDPDFURILOLQD(VWH
FRPSOHMRSLPHFUROLPXVPDFURSKLOLQDLQKLEHHIHFWLYD
PHQWHODSURWHtQDFDOFLQHXULQIRVIDWDVDHQODVFpOXODV7
(OUHVXOWDGRGHHVWHEORTXHRGHVHxDOHVHVODLQKLELFLyQ
GHODVtQWHVLVGHFLWRNLQDVLQIODPDWRULDVHVSHFtILFDPHQWH
7K ,/ LQWHUIHUyQα \ 7K ,/ ,/ (O
SLPHFUROLPXVWDPELpQKDGHPRVWUDGRSUHYHQLUODOLEH
UDFLyQGHFLWRNLQDV\PHGLDGRUHVSURLQIODPDWRULRVGH
ODV FpOXODVPDVWRFtWLFDV /RV UHVXOWDGRV UHYHODQ SHU
PHDELOLGDGDUWHULDOFRQEDMDRFOXVLyQ±YV
\ FRQ PHQRU tQGLFH GH LQIODPDFLyQ  YV
6HGHPRVWUDURQUHVXOWDGRVDQJLRJUiILFRVVLPLOD
UHVFRQXQPD\RUGLiPHWUROXPLQDOSDUDORVVWHQWVFRQ
SLPHFUROLPXVHQFRPSDUDFLyQFRQVWHQWVFRQ3//$OR
FXDOUHIOHMDXQDDGHFXDGDUHSDUDFLyQYDVFXODUVLPLODU
DORV%06\XQDUHGXFFLyQGHODUHVSXHVWDQHRLQWLPDO
'LVHxRGHIXWXURVVWHQWVPHGLFDGRV
/RVVWHQWVPHGLFDGRVLGHDOHVGHEHUtDQLQKLELUODIRU
PDFLyQQHRLQWLPDOVLQLQWHUIHULUFRQODUHSDUDFLyQYDVFXODU
\ODUHHQGRWHOL]DFLyQVREUHODEDVHGHXQPHGLFDPHQWR
FRQDGHFXDGDVSURSLHGDGHVIDUPDFROyJLFDVORFDOHV\
XQSROtPHURELRGHJUDGDEOH\ELROyJLFDPHQWHLQHUWH/RV
QXHYRVVWHQWVFRQDJHQWHVELROyJLFRVTXHIDFLOLWHQODUH
HQGRWHOL]DFLyQGHVSXpVGHOLPSODQWHGHOVWHQWUHSUHVHQ
WDQXQREMHWLYRFODURHQODWHFQRORJtDSDUDRSWLPL]DUOD
HILFDFLD\ODVHJXULGDG7DEOD
(QODDFWXDOLGDGVHKDQGLVHxDGRYDULDVFRPELQDFLR
QHVTXHHVWiQGLVSRQLEOHVHQODSUiFWLFDFOtQLFD3URED
EOHPHQWHVHDSUR[LPHQQXHYDVPH]FODVGHPDWHULDOHV
FRPR WLWDQLXP FRQ y[LGR QtWULFR TXH GLVPLQX\DQ OD
DGKHVLyQGHSODTXHWDV\HOGHSyVLWRGHILEULQyJHQR
(QYLVWDGHTXHUHFLHQWHVUHSRUWHVVXJLHUHQTXHODV
FpOXODVSURJHQLWRUDVGHHQGRWHOLRJXDUGDQHVWUHFKDUHOD
FLyQFRQODVSODTXHWDVODPRGLILFDFLyQGHODVXSHUILFLH
GHOVWHQWSRGUtDREWHQHUVHSRUGLIHUHQWHVYtDV
Tabla 2.
STENTS BIOABSORBIBLES PATENTADOS EN DESARROLLO POR LAS DIFERENTES COMPAÑÍAS ALREDEDOR DEL MUNDO.
Stent Nombre comercial Compañía productora
(YHUROLPXV ((63//$ $EVRUE VWHQW $EERWW 9DVFXODU
6DQWD&ODUD&$86$
6LUROLPXV 6(6 %7,VWHQW %LRDEVRUELEOH 7KHUDS ,QF
0HQOR3DUN&$86$
3$( VDOLF\OLF DFLG %7,VWHQW %LRDEVRUELEOH 7KHUDS ,QF
0HQOR3DUN&$86$
3//$7UDQVLODVW ,JDNL7DPDL VWHQW ,JDNL 0HGLFDO 3ODQQLQJ &R /WG
.\RWR-DSyQ
3//$3DFOLWD[HO ,JDNL7DPDL VWHQW ,JDNL 0HGLFDO 3ODQQLQJ &R /WG
.\RWR-DSyQ
3RO\ '7( FDUERQDWH 5HYD VWHQW 5(9$ 0HGLFDO ,QF
6DQ'LHJR&$86$
0DJQHVLXP DOOR\ %LRWURQLN
%HUOLQ *HUPDQ\
3/$(YHUROLPXV %LRVHQVRUV ,QWHUQDWLRQDO
6LQJDSRUH
&REDOWR&URPR *HQRXV 2UEXV1HLFK
$FK&' %LRHQJLQHHUHG )RUW /DXGHUGDOH )/86$
5VWHQW
/7\URVLQH 3RO\ 5(9$ 6WHQW %RVWRQ 6FLHQWLILF &RUSRUDWLRQ
'HVDPLQRW\URV\O 1DWLFN0$86$
7\URVLQH(WK\O(VWHU
&DUERQDWH 6WHQW
3/$ +HSDULQD 6DKDMDQDQG 0HGLFDO 7HFKQRORJLHV
6XUDW ,QGLD
3/$ VWHQWV 7LVVXH*HQ
'DOODV 7;86$
3/$ VWHQWV $UWHULDO 5HPRGHOLQJ 7HFKQRORJLHV
1RLV\ OH5RL)UDQFLD
9RO1R
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(IHFWRVELROyJLFRVGHORVVWHQWVPHGLFDGRV
(FKHYHUUL
D 2SWLPL]DQGRODVSURSLHGDGHVHOHFWURPHFiQLFDV
E 0RGLILFDQGRODHVWUXFWXUDGHODWRSRJUDItD
F $GKLULHQGRPROpFXODVELRPLPpWLFDVHQODVXSHUIL
FLHGHOVWHQW
(QUHVSXHVWDDHVWRVFRQFHSWRVVHGHVDUUROODURQYDULDV
HVWUDWHJLDV SRU HMHPSOR OD UHFLHQWH FUHDFLyQ GH XQD
QDQRHVWUXFWXUDGHWLWDQLRIDYRUHFHODUHHQGRWHOL]DFLyQ
FXDWURYHFHV(QPRGHORVDQLPDOHVHQORVFXDOHVVH
XWLOL]DURQDUWHULDVFRURQDULDVGHSRUFLQRVVHKDQLPSODQ
WDGRVWHQWVFRQSpSWLGRF\FOLF$UJ*O\$VSLQGXFLHQGR
XQD HQGRWHOL]DFLyQ DFHOHUDGD TXH DWUDH FpOXODV
SURJHQLWRUDV GH HQGRWHOLR  (O GLPHWWK\O VXOIy[LGR
'062SXHGHSUHYHQLUODSUROLIHUDFLyQ\PLJUDFLyQGH
FpOXODVGHP~VFXOR OLVR YDVFXODU \DOPLVPR WLHPSR
UHGXFLU OD XSUHJXODWLRQ GH IDFWRU WLVXODU HQ FpOXODV
HQGRWHOLDOHV FpOXODV GH P~VFXOR OLVR YDVFXODU \
PDFUyIDJRV \ GLVPLQXLU OD SRVLELOLGDG GH RFOXVLyQ
WURPEyWLFDLQYLYRHQPRGHORVGHDUWHULDVFDUyWLGDVHQ
UDWRQHV
$OJXQDV QXHYDV YHUVLRQHV GH VWHQWVPHGLFDGRV HQ
GHVDUUROORLQWHQWDQRPLWLUHOXVRGHOSROtPHURFRQWURODQ
GR OD OLEHUDFLyQ GH OD GURJD XVDQGR PLFURSRURV R
GLVHxRVGHVWHQWVEDVDGRVHQSHTXHxRVUHVHUYRULRVTXH
OLEHUDQODGURJDWDOHVFRPRQRQSRO\PHU6(63(6
\WDFUROLPXVHOXWLQJVWHQW6HGHVFULEHQKDOOD]JRV
SUHOLPLQDUHVFRQVWHQWVPHGLFDGRVELRGHJUDGDEOHVTXH
SURFXUDQXQDSODWDIRUPDLGHDOFRQELRFRPSDWLELOLGDG
ySWLPD \ SURSLHGDGHVPHFiQLFDV DGHFXDGDV TXH OHV
SHUPLWDQVHULQFRUSRUDGRVGHPDQHUDFRUUHFWD
5HFLHQWHPHQWHVHFRQVLGHUyODFRPELQDFLyQGHWHFQR
ORJtDGHVWHQWVELRDEVRUELEOHV7DEODFRQODFDSDFLGDG
GHOLEHUDFLyQGHGURJDVSHUPLWLHQGRTXHODSODWDIRUPD
GHVDSDUH]FDXQDYH]KD\DFXPSOLGRFRQHOREMHWLYRGH
HYLWDU HO UHWURFHVR HOiVWLFR \ OD UHPRGHODFLyQ YDVFXODU
QHJDWLYD(OVWHQWELRDEVRUELEOHOLEHUDGRUGHHYHUROLPXV
WLHQH XQD SODWDIRUPD HQ SRO\'/ODFWLF DFLG 3//$ \
SHUPLWHODOLEHUDFLyQFRQWURODGDGHOPHGLFDPHQWR(VWH
VWHQWHVWiHQHYDOXDFLyQHQHO$%625%7ULDOHQHOFXDO
KD GHPRVWUDGR // DFHSWDEOH IRUPDFLyQ QHRLQWLPDO
LQWUDVWHQWPtQLPD\iUHDGHREVWUXFFLyQEDMD
&RQFOXVLyQ
8QD YH] VH LPSODQWDQ ORV VWHQWV PHGLFDGRV HQ OD
DUWHULDHMHUFHQGLIHUHQWHVHIHFWRVELROyJLFRVORFDOHVHQOD
FLUFXODFLyQ FRURQDULDTXHGHEHQ WHQHUVH HQ FXHQWD \
FRPSUHQGHUVH6XDFFLyQQRHVWiFRQILQDGDDODLQKLEL
FLyQ GH OD PLJUDFLyQ \ SUROLIHUDFLyQ GH FpOXODV GH
P~VFXOROLVRYDVFXODU/RVVWHQWVPHGLFDGRVVHDVRFLDQ
FRQUHDFFLRQHVGHKLSHUVHQVLELOLGDGORFDOTXHSXHGHQVHU
XQ IDFWRU LPSRUWDQWH HQ HO UHWDUGR GH OD UHSDUDFLyQ
YDVFXODUYDVFXODUKHDOLQJFRQHOFRQVHFXHQWHULHVJRGH
WURPERVLV
(VWRKDJHQHUDGRJUDQLQWHUpVHQGHVDUUROODUPHMRUHV
SODWDIRUPDVSROtPHURV\PHGLFDPHQWRVHQGLVSRVLWLYRV
GHVHJXQGD\WHUFHUDJHQHUDFLyQTXHSHUPLWDQPDQWH
QHUODHILFDFLDPHMRUDQGRODVHJXULGDGSDUDDVtVRVWHQHU
ODWHFQRORJtDGHORVVWHQWVFRPRODWHUDSLDGHHOHFFLyQ
SDUDHOWUDWDPLHQWRGHODHQIHUPHGDGFRURQDULDRFOXVLYD
%LEOLRJUDItD
 )LVFKPDQ'//HRQ0%%DLP'6HWDO$UDQGRPL]HGFRPSDULVRQRIFRURQDU\
VWHQWSODFHPHQWDQGEDOORRQDQJLRSODVW\LQWKHWUHDWPHQWRIFRURQDU\DUWHU\GLVHDVH
6WHQW5HVWHQRVLV6WXG\,QYHVWLJDWRUV1(QJO-0HG
 6HUUX\V3:GH-DHJHUH3.LHPHQHLM)HWDO$FRPSDULVRQRIEDOORRQH[SDQGDEOH
VWHQWLPSODQWDWLRQZLWKEDOORRQDQJLRSODVW\LQSDWLHQWVZLWKFRURQDU\DUWHU\GLVHDVH
%(1(67(176WXG\*URXS1(QJO-0HG
 0RVHV-:/HRQ0%3RSPD--HWDO6LUROLPXVHOXWLQJVWHQWVYHUVXVVWDQGDUGVWHQWV
LQSDWLHQWVZLWKVWHQRVLVLQDQDWLYHFRURQDU\DUWHU\1(QJO-0HG

 &DPHQ]LQG(6WHJ3*:LMQV:6WHQWWKURPERVLVODWHDIWHULPSODQWDWLRQRIILUVW
JHQHUDWLRQGUXJHOXWLQJVWHQWVDFDXVHIRUFRQFHUQ&LUFXODWLRQ

 /XVFKHU7)6WHIIHO-(EHUOL)5HWDO'UXJHOXWLQJVWHQWDQGFRURQDU\WKURPERVLV
ELRORJLFDOPHFKDQLVPVDQGFOLQLFDOLPSOLFDWLRQV&LUFXODWLRQ

 0DU[62-D\DUDPDQ7*R/20DUNV$55DSDP\FLQ).%3LQKLELWVFHOOF\FOH
UHJXODWRUVRISUROLIHUDWLRQLQYDVFXODUVPRRWKPXVFOHFHOOV&LUF5HV

 :DQJ7+:DQJ+6,FKLMR+*LDQQDNDNRX3)RVWHU-6)RMR7:LPDODVHQD-
0LFURWXEXOHLQWHUIHULQJDJHQWVDFWLYDWHF-XQ1WHUPLQDONLQDVHVWUHVVDFWLYDWHG
SURWHLQNLQDVHWKURXJKERWK5DVDQGDSRSWRVLVVLJQDOUHJXODWLQJNLQDVHSDWKZD\V
-%LRO&KHP
 .DPDWK.5%DUU\--0LOOHU.07KH7D[XVGUXJHOXWLQJVWHQWDQHZSDUDGLJPLQ
FRQWUROOHGGUXJGHOLYHU\$GYDQFHVLQGUXJVGHOLYHU\
 3DUU\7-%URVLXV57K\DJDUDMDQ5&DUWHU'$UJHQWLHUL')DORWLFR56LHNLHUND-
'UXJHOXWLQJVWHQWVVLUROLPXVDQGSDFOLWD[HOGLIIHUHQWLDOO\DIIHFWFXOWXUHGFHOOVDQG
LQMXUHGDUWHULHV(XU-3KDUPDFRO
 0F/XFDV(5RFKHY<&DUUROO:06PLWK7-$QDO\VLVRIWKHHIIHFWVRIVXUIDFH
WUHDWPHQWVRQQLFNHOUHOHDVHIURPQLWLQROZLUHVDQGWKHLULPSDFWRQFDQGLGDWHJHQH
H[SUHVVLRQLQHQGRWKHOLDOFHOOV-0DWHU6FL0DWHU0HG
 *XUEHO3$&DOODKDQ.30DOLQLQ$,HWDO&RXOGVWHQWGHVLJQDIIHFWSODWHOHW
DFWLYDWLRQ"5HVXOWVRIWKH3ODWHOHW$FWLYDWLRQLQ67HQWLQJ3$67VWXG\-,QYDVLYH&DUGLRO

 )DUE$%XUNH$3.RORGJLH)'HWDO3DWKRORJLFDOPHFKDQLVPVRIIDWDOODWHFRURQDU\
VWHQWWKURPERVLVLQKXPDQV&LUFXODWLRQ
 9LUPDQL5)DUE$*XDJOLXPL*.RORGJLH)''UXJHOXWLQJVWHQWVFDXWLRQDQG
FRQFHUQVIRUORQJWHUPRXWFRPH&RURQ$UWHU\'LV
 :DWW-:DGVZRUWK5.HQQHG\62OGUR\G.*3URKHDOLQJGUXJHOXWLQJVWHQWVD
UROHIRUDQWLR[LGDQWV"&OLQLFDO6FLHQFH
 1DNDVDZD*/DGLFK+)LQQ$9LUPDQL53DWKRSK\VLRORJ\RIYDVFXODUKHDOLQJ
DQGVWHQWPHGLDWHGDUWHULDOLQMXU\(XURLQWHUYHQWLRQ6XSSO&&&
 $KPHG''6REF]DN6&<XQJLQJHU-:2FFXSDWLRQDODOOHUJLHVFDXVHGE\ODWH[
,PPXQRO$OOHUJ\&OLQ1RUWK$P
 )DUE$%XUNH$3.RORGJLH)'HWDO3DWKRORJLFDOPHFKDQLVPVRIIDWDOODWHFRURQDU\
VWHQWWKURPERVLVLQKXPDQV&LUFXODWLRQ
555HYLVWD&RORPELDQDGH&DUGLRORJtD0DU]R$EULO
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 3DUU\7-%URVLXV57K\DJDUDMDQ5&DUWHU'$UJHQWLHUL')DORWLFR5HWDO'UXJ
HOXWLQJVWHQWVVLUROLPXVDQGSDFOLWD[HOGLIIHUHQWLDOO\DIIHFWFXOWXUHGFHOOVDQGLQMXUHG
DUWHULHV(XU-3KDUPDFRO
 %XW]DO0/RJHV66FKZHL]HU0)LVFKHU8*HKOLQJ80+RVVIHOG'.HWDO
5DSDP\FLQLQKLELWVSUROLIHUDWLRQDQGGLIIHUHQWLDWLRQRIKXPDQHQGRWKHOLDOSURJHQLWRU
FHOOVLQYLWUR([S&HOO5HV
 $VDKDUD70XURKDUD76XOOLYDQ$HWDO,VRODWLRQRISXWDWLYHSURJHQLWRUHQGRWKHOLDO
FHOOVIRUDQJLRJHQHVLV6FLHQFH
 6WHIIHO-/DWLQL5$$NKPHGRY$=LPPHUPDQQ'=LPPHUOLQJ3/XVFKHU7)HWDO
5DSDP\FLQ EXW QRW ). LQFUHDVHV HQGRWKHOLDO WLVVXH IDFWRU H[SUHVVLRQ
LPSOLFDWLRQVIRUGUXJHOXWLQJVWHQWGHVLJQ&LUFXODWLRQ
 7RJQL05lEHU/&RFFKLD5HWDO/RFDOYDVFXODUG\VIXQFWLRQDIWHUFRURQDU\
SDFOLWD[HOHOXWLQJVWHQWLPSODQWDWLRQ,QW-&DUGLRO
 6WHIIHO-/DWLQL5$$NKPHGRY$HWDO5DSDP\FLQEXWQRW).LQFUHDVHV
HQGRWKHOLDOWLVVXHIDFWRUH[SUHVVLRQLPSOLFDWLRQVIRUGUXJHOXWLQJVWHQWGHVLJQ
&LUFXODWLRQ
 6WHIIHO-/XVFKHU7)7DQQHU)&7LVVXHIDFWRULQFDUGLRYDVFXODUGLVHDVHVPROHFXODU
PHFKDQLVPVDQGFOLQLFDOLPSOLFDWLRQV&LUFXODWLRQ
 (FKHYHUUL ' 3XUXVKRWKDPDQ .5 0RUHQR 35 5HSDUDomR YDVFXODU DSyV
LPSODQWHGHVWHQWVQmRIDUPDFROyJLFRVHIDUPDFROyJLFRVHPPRGHORH[SHULPHQ
WDOGHILEURDWHURPDGHFDSDILQDHPFRHOKRV5HY%UDV&DUGLRO,QYDV

 $ZDWD0.RWDQL-8HPDWVX0HWDO6HULDODQJLRVFRSLFHYLGHQFHRILQFRPSOHWH
QHRLQWLPDOFRYHUDJHDIWHUVLUROLPXVHOXWLQJVWHQWLPSODQWDWLRQFRPSDULVRQZLWKEDUH
PHWDOVWHQWV&LUFXODWLRQ
 2QJ$70F)DGGHQ(35HJDU(GH-DHJHUH33YDQ'RPEXUJ576HUUX\V3:
/DWHDQJLRJUDSKLFVWHQWWKURPERVLV/$67HYHQWVZLWKGUXJHOXWLQJVWHQWV-$P&ROO
&DUGLRO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